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(54) METHOD FOR DETECTING TRACK LINER VELOCITY IN OPTICAL DISK 
REPRODUCING DEVICE 

(57)Abstract: 

PURPOSE: To precisely detect a disk linear velocity 
without adding hardware by making an optical pickup 
jump as prescribed and calculating a track linear velocity 
based on an addition value of an absolute time 
difference and a measurement time, and a track 
movement linear distance. 

CONSTITUTION: The optical pickup 5 to be subjected to 21 % 
track servo, focus servo, thread servo, etc., by a servo i2 ^ 
control part 8 is movement-controlled by a system 
control part 9 provided with a track number of pieces 
control part 24, a track jump control part 25, a read 
control part 26, etc. Then, the pickup 5 is made to jump 
from a prescribed absolute time position ta track to the 
inner peripheral side by a prescribed number of tracks, 

and the time t1 until the absolute time position tb track is detected is measured. Then, the 
track linear velocity d/T is calculated and decided from the addition value T adding the time t1 
to a difference between positions ta, tb and a linear distance d corresponding to the number 
of prescribed tracks, and the disk linear velocity is detected precisely without adding the 
hardware. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the truck linear-velocity detection approach in an 
optical disk regenerative apparatus, and the truck linear-velocity detection approach in the optical disk 
regenerative apparatus which reproduces the recording track top of optical disks, such as CD-ROM and 
a compact disk (CD), by the constant linear velocity (CLV (Constant Linear Velocity)) especially. 
[0002] 

[Description of the Prior Art] Generally an optical disk has what a disk drives by rotational frequency 
regularity (CAV (Constant Angular Velocity)), and CD-ROM and the thing which drives a truck top by 
the constant linear velocity (CLV) like a compact disk (it is called Following CD). In optical disks 
driven by the constant linear velocity, such as CD-ROM and CD, the rotational speed of a disk changes 
according to the location (the direction location of a path) from the core of the truck to reproduce. An 
optical pickup is used when reading the information stored in the optical disk of such CLV. An optical 
pickup receives the reflected light and sends out a signal to the latter signal-processing section while it 
irradiates spot light to the recording track of the optical disk of CLV. An optical pickup is moved in the 
direction of a path at the usual rate at the time of playback so that spot light may move along the 
recording track of the shape of a spiral formed in the optical disk in the usual playback actuation. At this 
time, servo control of the spindle motor made to rotate a disk is carried out by the synchronizing signal 
from a disk so that linear velocity may become fixed, and the rotational speed of a disk changes 
according to the truck location which the direction of a path of an optical pickup location [ the 
direction / a location ] namely, reproduces by this. As shown in drawing 2 , when reproducing the truck 
on a periphery, disk rotational speed is slow, and disk rotational speed becomes early like the truck in 
inner circumference. 

[0003] When performing search actuation for which an optical pickup is quickly moved to the recording 
track to reproduce before reproducing, it is made to move in the direction of a path toward the truck 
destination first in the optical disk regenerative apparatus of the above CLV at high speed from the truck 
present location of an optical pickup. Next, a playback command is published in near the destination of 
the target truck which returned migration of an optical pickup to the usual rate at the time of playback, 
and moved, and the rotational speed of a spindle motor is accelerated or slowed down until it can read 
the Q code on which absolute time (ATIME) is recorded. Here, since rotational speed in the destination 
must be carried out earlier than the rotational speed in a its present location in order to consider as a 
truck constant linear velocity when said present location is located in a disk outside from said 
destination, the part spindle motor is accelerated. On the other hand, since rotational speed in the 
destination must be made later than the rotational speed in a its present location in order to set truck 
linear velocity constant when said present location is located in the disk inside from said destination, 
suppose that the part spindle motor is slowed down. This relation was shown in drawing 3 . In addition, 
the time of day which passes through the truck when considering as standard linear-velocity 1.3 m/sec is 
recorded, and the absolute time (ATIME) of drawing reads this recording information, and enables it to 



get to know that truck location. Thus, if it becomes a predetermined linear velocity according to a target 
truck location about the rotational speed of a disk, the Q code will be read, absolute time is detected, ON 
is served as based on such information, the roll control, i.e., the spindle servo, of a disk, the roll control 
of an exact constant linear velocity is performed, and the next playback actuation can be started. 
[0004] 

[Problem(s) to be Solved by the Invention] Although acceleration or moderation must be carried out in 
order to make it reach from a its present location to the destination early if possible when an optical 
pickup carries out high-speed migration in the search actuation mentioned above, although the optical 
disk regenerative apparatus of CLV has the above composition, it is necessary to compute the duration 
needed for this acceleration or moderation. An error is in this duration t, and in high-speed migration of 
an optical pickup, when a destination truck is exceeded, the still longer time amount in search actuation 
will be consumed. Moreover, when an optical pickup carries out high-speed migration, it is necessary to 
get to know the current position and the purpose location, and to compute a truck number in the 
meantime. Since calculation of this truck number does not exceed a destination truck, either, it is 
required. However, the value of an exact linear velocity is needed also for calculation of this truck 
number. Linear velocity is permitted to the specification top 1 .2 m/sec - 1 .4 m/sec range with the optical 
disk regenerative apparatus of CLV, and although standard speed is considering as 1.3 m/sec and being 
processed, the value of an exact linear velocity is needed for calculation of the above durations. 
However, in order to move an optical pickup to the destination for a short time efficiently, an actual 
linear velocity of the regenerative apparatus which is carrying out current use is required for calculation 
of the duration needed for said acceleration or moderation, and calculation of the truck number from the 
current position to the purpose location. The purpose of this invention is to offer without the addition of 
new hardware the approach of detecting the linear velocity of a disk correctly. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the truck 
linear-velocity detection approach in the optical disk regenerative apparatus of this invention In the truck 
linear-velocity detection approach in the optical disk regenerative apparatus which reproduces the 
recording track which controlled to the constant linear velocity and recorded the information pit in the 
shape of a spiral Carry out a search actuation jump from a predetermined absolute time ta location truck 
to a predetermined truck number inner circumference side by the optical pickup migration control means 
which carries out migration control of the optical pickup on the absolute time location truck of 
arbitration, and a playback command is published. The time amount tl until it detects a jump place 
absolute time tb location truck is measured. Next, the aggregate value T of the difference of said 
absolute time ta and tb and said measurement time amount tl is judged to be the time amount which 
moved a part for said predetermined truck number in playback actuation, and it is characterized by 
computing truck linear-velocity d/T based on the migration slant range d for said predetermined truck 
number. 
[0006] 

[Function] In this invention, the optical pickup of the optical disk regenerative apparatus of CLV is first 
moved to a predetermined absolute time ta location truck. A timer is started here and only a 
predetermined truck number makes an optical pickup jump from the absolute time location truck in 
search actuation to inner circumference. A playback command is published immediately after said jump, 
and the absolute time tb location of a jump place is detected. An optical disk is changed into a playback 
condition by this. The time amount tl so far is measured by the timer, next, the absolute delay (ta-tb) of 
the absolute time ta location to which the optical pickup was moved first, and the absolute time tb 
detected at the shampoo place ~ computing - this (ta-tb) - it judges with it being the time amount 
which computed the value T which added 1 1 hour to time difference, and playback actuation of said 
predetermined truck number took. 

[0007] Next, it depends for this measurement calculation time amount T on linear velocity V, and since 
the migration slant range d in case the number of predetermined trucks is reproduced is a value 
calculable [ with absolute time ta and tb ] as a distance in the meantime, linear velocity V is computable 



from d/T. 
[0008] 

[Example] Drawing 4 is the block diagram showing the outline configuration of CD-ROM which 
adopted search control of the truck for performing one example of this invention. In addition, it explains 
here taking the case of the equipment which has the sound digital-signal-processing sectibn and the CD- 
ROM digital-signal-processing section. The CD-ROM drive circuit (henceforth a drive) 1 mainly has the 
disk holder 3 holding a disk 2, the spindle motor 4 for carrying out the rotation drive of the disk 2, the 
optical pickup 5 for reading the information on a disk 2, the sound digital-signal-processing section 6, 
the CD-ROM digital-signal-processing section 7, the servo control section 8 that performs the focus and 
tracking control of an optical pickup 5, the system control section 9 which has a microcomputer, and the 
interface 1 1 for communicating with a host computer 10. 

[0009] Two or more trucks are formed in the disk 2. A spindle motor 4 carries out the rotation drive of 
the disk 2 by the constant linear velocity with the control signal from the sound digital-signal-processing 
section 6. An optical pickup 5 is for irradiating spot light at a disk 2, receiving the reflected light, and 
reading information, and is movable in the direction of a path of a disk 2. Moreover, as shown in 
drawing 5 R> 5, the objective lens 27 is formed in this optical pickup 5. An objective lens 27 is formed 
in order to converge the spot light of an optical pickup 5, and it is movable in the direction of a path of a 
disk 2, and the attachment-and-detachment direction to a disk 2. Tracking control and focal control are 
performed by these migration, and while spot light always follows a truck top, it converges as a spot 
light of the diameter of predetermined. As for these control sections 8, the thread servo at the time of 
moving in the direction of a path is also performing the optical pickup 5. 

[0010] The sound digital-signal-processing section 6 has the address control section 14 for controlling 
the writing and read-out of data to RAMI 3 and RAM 13 which remember data to be the EFM recovery 
section 12 into which the signal from an optical pickup 5 is inputted, the error correction section 15 
which performs the error correction of data with an error correcting code (CIRC), and the speed-control 
section 16 for performing speed control of a spindle motor 4. The EMF recovery section 12 restores to 
the data which modulated 8 bit data to 14 bits, and were recorded on the disk 2 to the 8-bit original data. 
Moreover, the speed-control section 16 outputs the drive signal for controlling the speed in a spindle 
motor 4 using the read truck information, and it carries out the roll control of the spindle motor 4 so that 
the linear velocity of a disk 2 may become fixed at the time of playback actuation, and it usually 
accelerates or controls [ moderation ] to double the rate of a spindle motor 4 with the rotational 
frequency of a target truck at the time of search actuation. In addition, the address control section 14 is 
also doing the activity (Di interleave) which returns the data which the interleave (rearrangement) was 
carried out and were recorded with the data in RAM 13 in order of origin. The output of the error 
correction section 15 is inputted into the CD-ROM digital-signal-processing section 7 while it is 
outputted outside as an audio signal. 

[001 1] The CD-ROM digital-signal-processing section 7 has the RAM control section 19 for controlling 
the synchronous detecting element 17, and the writing and read-out of data to RAM 18 and RAM 18 for 
storing data, and the error correction section 20 which performs an error correction by ECC (Error 
Check Code), EDC (Error Dectecting Code), etc. of a CD-ROM proper. The synchronous detecting 
element 17 detects a part for the synchronous data division of the data processed in the sound digital- 
signal-processing section 6. Moreover, in this synchronous detecting element 17, the scramble 
processing performed at the time of record is solved by the detection result of synchronous data. In 
addition, in the RAM control section 19, the header address in playback data is checked with the data 
stored in RAMI 8. 

[0012] Drawing 5 is the block diagram showing the functional configuration of the servo control section 
8 and the system control section 9. The servo control section 8 is equipped with the truck servo section 
21 to which the track jump of the objective lens 27 is carried out, the focus servo section 22 which 
performs focal control of an objective lens 27, and the thread servo section 23 which performs servo 
control of the direction of a path of the disk 2 of an optical pickup 5 while it performs tracking control of 
an objective lens 27. 



[0013] Moreover, the system control section 9 is equipped with the truck number calculation section 24 
which computes a truck number, the track jump control section 25 which directs a track jump in the 
truck servo section 21, and the reading control section 26 which directs reading of truck information to 
an optical pickup 5 from the information on a truck that the current optical pickup 5 is located, and the 
information on the target truck which should move. 

[0014] Next, the control action of the drive 1 constituted in this way is explained. Drawing 6 is a flow 
chart which shows the contents of outline control of the system control section 9. ON of the electric 
power switch which is not illustrated performs initialization of initialization of RAM 13 and 18, a setup 
to the initial valve position of an optical pickup 5, etc. at step S61. Next, at step S62, it judges whether 
the disk holder 3 is equipped with the disk 2. It waits to be equipped with a disk 2 and shifts to step S63. 
At step S63, a focal search is directed to the servo control section 8. Thereby, the spot light irradiated 
from an optical pickup 5 to a disk 2 is completed as the diameter of predetermined. If this focal search is 
completed, it will shift to step S64 and initiation of a focus servo will be directed to the servo control 
section 8. This focus servo is for following in footsteps of field blurring of a disk 2, and moving the 
objective lens 27 of an optical pickup 5 up and down. 

[0015] Next, at step S65, a spindle kick is directed to the speed-control section 16. Thereby, a drive 
signal is given to a spindle motor 4 and a spindle kick is started. At step S66, ON of a tracking servo is 
directed to the servo control section 8. This tracking servo moves the objective lens 27 of an optical 
pickup 5 in the direction of a path so that spot light may follow in footsteps of the truck on a disk 2. 
Moreover, at step S67, ON of a spindle servo is directed to the speed-control section 16. As a spindle 
servo makes linear velocity of a disk 2 regularity, it carries out servo control of the spindle motor 4 at 
the rate according to the location of the direction of a path. 

[0016] If a spindle servo is started at step S67, it will progress to step S68. At step S68, the current truck 
information written in the head of each block of a disk 2 is read, in step S69, the information which hits 
the table of contents of the disk 2 called TOC (Table Of Contents) written in the most inner 
circumference of a disk 2 is searched and read, and it is stored in the memory in the system control 
section 9. 

[0017] Next, at step S70, time amount waiting (pause) of predetermined time is performed, and it waits 
for the command input from a host computer 10 at step S71. If the command from a host computer 10 is 
inputted, it will shift to step S72 from step S71. At step S72, various command processing is performed 
and it returns to step S70. At step S71, when there is no command input, processing is ended. 
[0018] Next, the procedure of performing the approach of detecting the linear velocity of the truck of 
this invention is explained using the flow chart Fig. of drawing 1 using the drive 1 which adopted truck 
search control of the truck of the above-mentioned configuration. In the command-processing step S72 
of drawing 6 , after the flow chart of this drawing 1 precedes processing and detects a command as a 
linear velocity of the actual truck in current time, it is most desirable to perform command processing. 
Of course, it is good also considering detection of this linear velocity as one command processing. 
[0019] First, although the optical pickup 5 of the drive 1 of CD-ROM is moved to the truck of a 
predetermined absolute time ta location by the servo control section 8 (optical pickup migration control 
means) of light, let absolute time ta be the location of 00 frames for 00 minutes and 02 seconds in this 
example. In addition, it counts among this frame by 75 frames at 1 second. This location is a truck 
location almost near the inner circumference of CD-ROM (step SI). Next, only four trucks carry out the 
track jump back of the optical pickup 5 to an inner circumference side at high speed from the truck of 
the absolute time ta location (00 frames (00 minutes and 02 seconds)) of step SI at the same time it 
starts a timer (step S2). A playback command is published immediately after the jump of the optical 
pickup 5 of step S2, and the Q code which is truck information reads, therefore the measurement time 
amount tl until the absolute time location tb of that jump place is detectable is measured, and this value 
is memorized. CD-ROM 1 will be in a playback condition (step S3). 

[0020] Next, the time amount T which is equivalent to truck 4 duty from a value with the absolute time 
ta (00:02:00) location of the optical pickup 5 in step SI, the absolute time tb (A:B:C) location which the 
optical pickup 5 after 4 track-jump back detected, and said measurement time amount tl [ms] is 



computed from a degree type (step S4). 
T=(ta-tb)xl000+tl[ms] 

= {(0x60+2+0/75) -(Ax60+B+C/75)} xl000+tl[ms] 

[0021] It depends on the linear velocity of CD-ROM 1 for the time amount T computed by step S4. T is 
judged to be the time amount equivalent to truck 4 duty of this CD-ROM 1, if the relation of this time 
amount T and linear velocity V is applied to the correspondence table beforehand decided in 
consideration of an error or variation, by choosing the linear velocity V corresponding to the computed 
time amount T, can determine linear velocity V by actuation of programs, such as a computer, and can 
carry out command processing using that linear velocity V (step S5). 

[0022] Here, the configuration approach of said correspondence table is explained. The difference of the 
absolute time in inner circumference is calculated by four trucks from an absolute time ta (00 frames 
(00-minute and 02 seconds)) location and it. The absolute time ta (00 frames (00-minute and 02 
seconds)) location in CD-ROM is near the location with a radius of 25mm which is the most inner 
circumference of a disk mostly. The slant range d of the truck of truck 4 duty near the most inner 
circumference is calculated here. 

d=2x circular constant x radius x truck number =2x3.14x0.025x4=0.628m[0023] The relation between 
this d (0.628m), the time amount T equivalent to a part for four trucks, and linear velocity V is as 
follows. 

T=d/V=0.628/V[m/s] 

It is as follows when the time amount T which is equivalent to truck 4 duty in linear velocity V about 
1.20, 1.25, 1.30, 1.35, 1.40, 1.45, 1.50, and 1.55 m/sec of each is calculated here. 
The correspondence table of 

0.628/1.20=523.3ms0.628/1.25=502.4ms0.628/1.30=483.0ms0.628/1.35=465.2ms0.628 / linear velocity 
V corresponding to [ in consideration of an error and variation for 1 .40= 448.6ms ] T of a measurement 
calculation result based on 0.628/1.45= 433.1ms0.628/1.50= 418.7ms0.628 / 1.55= 405.2ms above- 
mentioned count result was made into Table 1. 
[0024] 
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[0025] In addition, in this example, although the optical pickup 5 was moved to the absolute time ta (00 
frames (00-minute and 02 seconds)) location at step SI, it does not especially limit to this location. 
When it is made different absolute time, it uses for count of a correspondence table using the radius 
corresponding to the absolute time which is different in the most-inner-circumference radius of 25mm of 
a disk. Furthermore, at step S2, although only four trucks made the optical pickup jump to inner 
circumference, it does not limit to four trucks. However, if fewer than four trucks, an error and variation 
will become large to selection of the linear velocity V in a correspondence table. 
[0026] 

[Effect of the Invention] Since the linear velocity of the optical disk with which the information pit 



dotted by this invention in the shape of [ in the optical disk regenerative apparatus of CLV ] a spiral was 
formed can be detected without the addition of special hardware in a short time easy at any time, this 
exact linear velocity is detected just before processing each command of an optical disk regenerative 
apparatus, and it is effective in the ability to make the useless actuation which is not perform on the 
occasion of search actuation. 



[Translation done.] 



(l9)B*Htf»/r (J P) 02) & H 4$ & S < A > OOftfWW&W*** 

#H¥8-31087 

(43)4*11 B ¥£8^(1996) 2 jj 2 B 

(51)Inta» 8©rS^ FI ffig-^fiffBf 

G 1 1 B 19/247 R 7525-5D 



SSEifcS *S* i?*K©ftl FD (f 9 D 



<21)(UB»9 


49B¥6-187838 


(71)tbHA 


000201113 














(22)HUSB 


¥ris6¥0994) 7^180 




*K»»*St«1«l»i 7 TB 7# 1 ^ 








(72)58W£ 


tt IE 










*Rfif*A*«*«l«i 7 TB 7# 1 # 


















(72)IWNf 


» H * 










*JBS*«#tpSrt 7 T B 7 # 1 ^ 


















(74)«SA 







(54) BWlOSfM ^-f^fff^Bfc^ah^v^SBillEtttH^ 



•y h$-ie^UcE»h7 >y 9 ^m^h^rf 4 X^Wl 

j&mfaas b 5 -y ? >y ? r -y r tmmm-t h 

E h 5 >y ?*><c>i3r5g h 5 -y ^JWrtBBMN-HWR; 

mtb{mh7-y? zmmtz itmi 1 1 mm 
u utseHtsiat att b?>£tmmtmB%3 

t 1 1 OjDgfiT £ Byf0?r5g h 5 -y 



1 > 

1 



54 




mzmmtz&m by-y ^m^taumiza^x . 

t aftfi b y y 9 frtMfc by-y 

igmia t b m. b y y ? z x-nim 1 1 * 
n-au 10 
at. rMPat at t b<ogi:ffri2ft-ai$f3t i 
tom-mTimmz. hyy 9*m*mmftx<® 

DU:B8gfc*l£U WmfeYy<-,9*mt<ri&W& 

#ai:-T&3tT ^ X?S£3Safcfctt& byy 

[&ffl*>f*SB&li9i] 
[0001] 

m&hyv?&mgmmw:. cd-rom. 20 

3^?hfa? (CD)f(0*f^?<^ih7 
•y?±.£83B.— £ (CLV(Constant Linear Velocit 
y) ) SftT-f X?B£§£a£fcft£ Yyvm 

[0002] 

— £ (CAV(Constant Angular Velocity)) TffiiftS 
*ll>t>?>fc. CD-ROM. 3^hfU?f (JH 
TC D fc V^d ) (7) X 0 iZ b y v9±.&mg.-%. ( C L 

v) xmtetihhotfhh. vmg.-%x-mizti& 30 

CD-ROM, CVm<Ttftf 4 X9X'\&. MtethYy 

4A?£tmziitzimzm*ti-tm&izii. xtv? 

Ty7tfm^$>tl&. fttT-y 9T-y7\t^ CLVttO 

izm^mta-rh. msmmf&m&tzii* ** y 

b^Htf^s x>? izBtiLZtitzX'U yfUVirtsm b y 
v7£mr>xm>^&£o£ftt y?Tv7£miKf<0 40 

mnmBixwrfoizmiZith. zvtz. mmitf- 

$zt%& J 0 4 £iij!g3-£6x try H;i^e-^ 
iitJ:03tey^r yr<og*iJii<oaa. -f&*>*>if£ 

& . H 2 0 fcfl-Efcfc* r- 5 -y ^IBttS i: 
[0003] Wain£o%CLVlyj!i(r)ftT < x?mi 



^1^8-3 1087 

2 

frt>byv? stmizft-ixwjfoizTmx-miZit 
h. <5ctc. %vv7Tv7nm>£m&i<vmmgiz 
MLximLt:mby-v?<oBmim&izti^xmi 

37>H^ffL< mi (AT I ME) tf§m$ti 
X^hQ^J- b'tffiihh ixxxzy Krt^-^HHSaE 

tm£ t )T<x?9\-mizQ.m-z>t$ii. by-ytms. 

tmtzav&mm&z&K L%mutth%wT. 

imBmt&£ t )T<x?ftmizim?ht$^ by 
-y 7m&z-fet^hizm&.mzi5\iz> taisasj: 

x\ t^xKyb-tis^-fZ&Mt&zttth. z 

m&m3iZ7jii,t:. 0^tams(ATiM 
e ) ij s mmwmm 1 . 3m/ S ectutiioh 

S:^^-C-e<0 h 5 y ^&a?r»l. - 1 *>*T^ 4 J: o 
izlXhZ. ZOXoizLX. T-fX^wiHllsafSSra 
&by -y?tmiz&tt:m%<?>&m&t%ii\fQ3- H 

^TT-fX^<o|Hl!!E$!lffll. ^ti?*>XtyH;H^-^*« 
[0004] 

??$^mm±.co£o%nj8.bzi'?x^&tf. m&L 

%&*<%<mt.m*t>mmx'2mzik&ti#> 

i^mauzmt^m^m^nta-rh'm^b 
t. zcommfstizmg&b'). i>L%vy?Tv7 

VSmmtztS^X. Btmby y?£*-'<-Lt:M 

ftv-y7T>y7i)*mmmtht*. m& 
{m&xvBmLWZto*). *<?>m>by ■? ?*m:% 

USt Z<?)by y?*&<7>niiU>Btmb 
yv9**-*-Lti\mz>mX'$>?>. LfrLte)it> 

tSaSJic L Vttayjtr i x9WE3m.X'\m 

ttJbl. 2m/sec~l. 4 m/s e cgffliTfr^ 

ztixm. mmmmm. 3m/sect urai/c 

£<Mvmiz3tmizm>2-£z>fz#>iz\±. mamb 
zMimizmt-tmmmvMft. m&Bx*t> 

BtmStTco by-y ?^?)gtB£fc*fctt««&J8 L 

x^hmi%m<?m&<rmiwt-mx'bh. 



(3) 

3 

[0005] 

mnmi. mm.-%.tzwmLxxju 7>w£fm 
t y v £ii2ii Ltz test b ? v 9 tmi-thytf <X9~& 

&%xv?Tv7fflmm&££ vmz&mffit a io 

s^ru m^^yvimftx. v^sTHsm 
t*m t b ®m b ? -v 9 {rmm-t s t tw&Ka 1 1 £ft« 

U iKfc. BOfBJfemStattbcOlltlMai^ 

1 1 1 otmmT $mm%. by-? 9*®.ft*wmK 

[0006] 

i^as b?^? &t> ftm^mz. bvy7 x&smv 

v9T>v7Z J f- J HmX' : Jx>7Z-th. «iB^>y 

a fiSt is* >7ftX&iU Lfc«*Wrfa t b bcrmtBf 
ffi£ (ta-tb) SrgJUU CIO (ta-tb) <m 30 
ISgfct li^S$riim[Uv:€T5r^ajLBir^m^h5«y 

?*&<m£mifctzm Ltzmmrhz t mitt* . 
t o o o 7 1 dtfytrasrasBSfSTtt. taasvt: 

fifc#l/tfc 0 . i?r5£ h 5 >y ?Stf)?*£-r£ fc ^^Ktt 
tSlESdtJffimfllt ai: t btJ: O^SOSSli: L 
Ttr3JT'£l>fiT-i>6cDT\ d/TiOtSarSVJrfiLtB 

[0008] 

[HSfttfl] 04fcL *&WO-|gte0i£Mrt6*:#><D 
^S-rT'o y^HT'&S. *L ZZX'te. WBriis 

^m^uis&tfc D-ROMf't ssfn&mesM 
zirr&%mzmzjR^xwiwt&. cd-romk? 
^ymmmrYy^yt^o) t<x9 2*& 

tdtxnxvyYiv^-fAk. t 4 x9 2cofmim*- 

mmt. cd-romt^ v?mnmm7t. % 

M-/9T -,75(r)y*-*iXRXf by-/* yfWmft 
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A7~j*mi&9t. xxb^yt*-? i o tmm-z 

fz#XD4>9y *-x 1 1 t£±£.HLX^l. 
[0 00 9] T-fX^fcfcL 

wmbt-t>(rmwmi,zz.~>x . ^ 4x92mm. 

XWlhtzih<r)i>cr)X'*> 1 f^? 2<0g#|S]fcWir 
IBfcfcoTV**. d£7>3Ktr y^r-yT5fc:«. @ 
5iZ5FrtXo^ m»ls>X27imftt>tlXm. *t 
%W^X2 7«. fttT -/ ^777" 5 tf>Xtf y r3fc£JR5g 
-r*fc«)fcift*tMifc<.0-C*9. T*X:/-2<Dg2r|6] 

xtfr x9 2^mmn^^mmt^x^h. 
ztibco&mizx'). b7v*>rmm&vy*-*x 

•MfcWSMu X#y b%&$Hz by-y ?±£>£Jft£ 
t&lzim&?)XXv b%k LXtSM^iih X o 

[ooio] ^;Ht^«iaia56{i. *e y ? 

7-y7-5*^<OftWA^$^EFMapgi51 2fc. 
T-^^EItt&RAMl 3t. RAM13V)f-^ 

<rm%^mmfr&L*mfrhiz#><r>TY\>'xmm 

SS14fc. ^OUjE^ (CIRC) tc«t->Tr-^<0 
g*9ITIE£ff3gl9fT]Ea:i 5t. XtyHyl^E-^4 
Oj£gS)«Sr4Ta^<7)aLSSiJ»gl5 1 6 i: 5:* LTV^ 
*. EMFfiSi&l 214, 8t' y hr-^iS:14h'>y h 
t3SPLTT -f X? 2 fciB^L^T-^tr7E«8 t' y h 
<?>T-fiiz®mthi><r>Thi>. it:. &g.®m.i6 

a. m?*®Lt>ixtzb7-v?mmi,zzr>x. xm>y)v 
4 zmmnm-itzitxr) h 54 y/i^^ta^-f 4 

j&^Jg fc ^ S J: 0 \izx e y H tvt - ? 4 5: ®%Mm t . 

•r-*®ft*nzte. xt>b)]*:-f4<rtmt:. as 
b7v?<vmmL£&i*t&xo£imi>?>wi)Sjm 

Wth. rHWX»Jfflail4«, RAM13rt<Dr 
-^tiO. -f^U-r (ilKIU) ?nT£»$ix 

iXft-SttZftJjZtl&t&tZ. CD-ROMf^'^ 

m^5Pia57tA7j?ns. 

[0011] CD-ROMr^^Ht^«S^7(4, 
^118^*135 1 7 1 . x-^ $-fStt^-Sfci60R AM 1 8 

t, RAMis^ox-^ws^a^at^^tBL^ffii 

#T^46cORAMS)ffla519i:. CD-ROM@fO 
ECC (Error Check Code)2itXED 
C(Error Dectecting Code)? 
O^OfTjESrff d§*9fIjE&2 0 1 5:WLTV%S. 

Pia^iuai 7ti. ^s^-f ^yHi^iiasia56T'3!!yi 



5 

ailS^t X o X . fESutfcifc Zttfzx 9 y > 7;W8UI# 
S?*»*t6J:3{c£o-0^. ft. RAMSUSIS19T 
(4. RAMi8fc*8tt$tiJtT-^t:J:0. M£t-9 
ft<ry^»/-y-T K^fi -y:73*U> J: dfc&oTV* 

[ 0 0 1 2] 05 {±. 1f-tfi6!l#ai8&tfi'Xf 

8»i. j^PyX2 70h7-y*ynil8£fTdfc£ 

^-*321fc. *WtjWyX2 7<y>7*-;$Xi6(|»£fT 

?7*-;$xtf--tf8S2 2i. fttr-, ? r>y 7* 5 tof* 

X9 2VWifo<W--X®mZfioXl' v H-^-^2 

[00 13] ttz. isXT&mmwi. m&tty? 
Tv75m.wt&h7-v7<?*mt. saw** an 

?*mf.\m24k. \-y-,9V-#U2\lZYyv9 

t y 9 r -y r 5 k h 7 -y fmsvmm. 0 £i§srf s 

*BXO$0fflS?2 6 fciSrfili.TV^. 
[0014] i^tcdfOi p fcflWtSft*: Yy47l<rM 
WmiZ^WZWM-h. 0614, vXf A8H»&9c7> 
««&Jftrtg£^70-f +-h-C*>S. 0*Ut^ 
WSiX4 V7-W*y%tlht. Xf >yTS61tiiRA 
M13, 18*>*J8HL %Vv9 T-yT 5 <0t«S^ 
O^^^MWb^tT^S . ifcfcxf >y 7* S 6 2 T 

fVX?2#f *x?*7ky'3fc^£ix-CV*.£>j!p 
5*>£«Brri.. f 4X?2#g*S;h.6<y)£ftoT. 
Xf -/7"S6 3fc#qrr£. Xf77S6 3tll 

tiD. 3fctr»/?T-yr5*>£fVX;?2fc:ttLT!&# 

-tix«r-i-imi-tti\f, xf y r s 6 4 fc#f? lt 

-»>--tff&]»S8fc*t LT 7 * -*xV-X<nmiiZ1%* 
■fh. lc7)y*-tix*)—Xl±. r 4 X9 2<mJ£iilz 
jiMUT3fct y ? T>y 7 50««SU>X2 7 £±TIrt 

[00 15]tfrt:Xf y7-S6 5Ttt. S[Jg&0f!i& 1 6 

WtLTxeyK/i^-y^Srig^-ts. emtio. X 
tyK;n-^4tcH7>(7'[i^*^-x.^ xtyH 
Xx-yTS66T1i, If-tfSJ 
ffl^8tcit LT b 7 y*y^-*cy):*y£i&j?ri>. 
CKOh^y^y^-^li. f-fX?2±c7)h7»/?fc: 
X*y hfttfjUSTtS «k 5 >y ? T -y 7* 5 (DltffltV 

vX2izm}$U3&®&thi><r>X'bZ>. itz. xt 

v7S 6 7TI±, 5t^J»&l 6fc#LTXty h*^ 

-#o*y£$g7Kt&. xeyK;nr-#ii. fu? 
arcx ey 4 Sr-^-^jsrts <> *>-ca 
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[0016] Xf <y7*S 6 7TXlf y H^t-#jWJBft 
$*ll>fc. Xf •y7'S68fcjttf. X7-/TS68-C 
tt» f ^X7 2^7*Oy?<y^tc»§&ill*irt::©fiE 
h7-y?fit$8£^8(D. Xx-/7-S69Ttt. T<X 
^2£7)grt^fc:#^a*futTOC (Table Of Content 
s)tiWfiSf^? 2<0BiKfc:S>*:Stfr&£^-f L 

[0017] <Kfc. Xf yTS 7 0T1±^^f5|0^H 
10 Wo (tf-X) §rffV\ Xr-y7*S7 1T11. *Xha 
yta-j' l Oi^wavyHA^fr^. *xhny 

S71*>i?>XT y7-S7 2t^T-ri». Xf77S7 2 

S. Xf-/TS7 1T3-7yHA** {: SrV>fc#«. SSS 

[ 0 0 1 8 ] &fc±fefl&£?> h 7 v 9<r> Y 7 -y 

?vmmz&iii-rhm : zmT-r&&mz. mwy 
20 v-j-v-hmzm^xwm-t. zwmioyn-i- 

•v- H40 6 «?53-7y K«SXt >y 7*S 7 2 fcfc^T . 
h 5 . y ? ffym& t LT^tti t Xfrt> 3 V y H»l 

[00 19] a-f. CD-ROM<0H7-<7*l<^tr-y 
^T>y 7*5 ^^-^©lffla58 (3ttT-y ^T-y7^i!) 

miZit&tf. *mt&mx\i. «ymiata-sroo^o 
30 2®ooy\s-Jx0M.Wt^-&. t£&^(r>yv-J»t\$ 
7 syv-j^x'imzij^yv^h. ^<7Mm±. im 

CD-ROM«rt^tifiV^7-y^S-CJ>S (Xy^/ 

7si) . ijctc. fj-v-zxf-YZ-thtmwzx 

-f -y7S 1 <0»««HSt afiS ( 0 0^0 2^0 0 7W 
-A) c0h7-y^*^rt^flK4 h7-y^^t3ttT y^ 
Tv75*lSmXhyv?i'*yy'J<v?Z-£Z> (Xf 
•y7 , S2) . Xf -/ 7* S2c?Mtt y^T-y 7*5 C0^>y 
7matB4i3vyK£&tTU h7-y^1Sffi-CJ>i.Q 
3-h'*^^ait, (a!^-C. -e<y)^>y7-5tcoj|yfiefia 

40 fast b^ajT-s s *T'«tran^t i tmmt. z 

(DmZsS&th. CD-ROMl«H4«®fc:5rS (X 
f •y7 ; S3) . 

[0020] Xf >y7*SlfcfcJt$3ttr-y^T-y 
75<0»«lWta (00:02: 00) ffiSt. 4h 
7 >y ^ y r / « -y 9 ®<rffiZ v9Ty75 <0«Jti L^t: 
tmmt b (A : B : C) figfcJ:t^l5atf-ail^t 

1 [ms] t<7tefrt>hyv94Wttzn%i-&8fflT 

Sritettosaj-rs (xf-/7-s4) . 

T= (t a-tb) X 1 000 + t 1 [ms] 
50 = { (0X60 + 2 + 0/75) - (AX60 + B+C 
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/75) ) xl000 + t 1 [ms] 
[0021] Xr-y7-S4T-»iiiU^ST«. CD- 
ROM 1 0>}&j&§iklittfPti> . TI±.I<DCD-ROMl 

tmSUf77S5). 10 

[0 0 22] zzx-. rnmtKT-ywffifS&jmiz^ 

^XWmtZ. lemSta (00^0 2#007l/- 
Zsm-TZ. CD-ROMttJ{ti.te*t^iata (00 

^o2»oo7^-a) <a®i±. xmirAXKrMcim 

T&&^2 5mm<Dftfitf«S<-Cj>&. i^TgrtS 
tti£<0 h 7 », ? 4 *ft(D h 7 -y ^OffiSffiSd SHOT 
h. 

d = 2 xn^*xi|igx h 7 -y ?S 
= 2X3. 14X0. 025X4 20 
= 0. 628m * 



* [0023] Z<Dd (0. 6 2 8m) t4h77^t 
S. 

T=d/V=0. 628/V[m/s] 
^^TSagV2rl. 20, 1. 25. 1. 30, 1. 
35, 1. 40, 1. 45, 1. 50, 1. 55m/s 
e c&«iiZ^X h7 ~/7 4*^tffl^-rS^ST5rfi- 

0. 628/1. 20 = 523. 3ms 
0. 628/1. 25 = 502. 4ms 
0. 628/1. 30=483. 0ms 
0. 628/1. 35=465. 2ms 
0. 628/1. 40=448. 6ms 
0. 628/1. 45=433. 1ms 
0. 628/1. 50=418. 7ms 
0. 628/1. 55=405. 2ms 

[0024] 

[*1] 







1. Z Om/s e c 


5 1 Oms e cRJ: 


1. 2 5m/s e c 


490ms e c~5 0 9msec 


1. 3 Om/s e c 


472ms ec~489msec 


1. 3 5m/s e c 


456ms ec—47 1msec 


1. 4 Om/s e c 


440ms ec^455msec 


1. 4 5m/s e c 


4 2 4 m 8 e c~4 3 9msec 


1. 5 Om/s e c 


4 1 0msec~423msec 


1. 5 5m/s e c 


4 0 9ms ec&T 



[0 0 2 5] =5rt5^8feWt'«, Xy- yrSlX'^y XLXMknfrmftZfthit&ZktfT* 



7Ts75ZWt#ifflta. ( 00#0 2#007|/- 
g2 5 mmilil|&ofc*0*gmia£ttJ&Lfc¥g£ 

2 t\ rtjg^4 fc'ttftt: 7?7»y7i ^> 40 

£^#4h7v?tK?rr6,rfc»i3:V\ L*>U 4 

h 7 y ? <t ^'y^tn%"r-^iv\zn\^x<rmmy 
<v^\zn\jm**7v*;ifi*.* < tch . 

[0026] 

wiling nzmiz^x^mmxnta-tt zt#x- 
3-?>vco*mzfiommtztiiiiiLx. ir-f*fceiS!*5o 



h. 

[ai i *mfr®ftmmhyv-**-hX'b 

[02] C LV^Ttr-f X^iO'f'D^^fiStlHlK 
[03] CLV^Ttr^x^tcfc^SS^t^y 

[04 ] ^m^mmmirmf-rttzifxo h??^ 
-^mmmim^t: cd-romf^ y^nsjs^^ 

[05] mAm-^mmm^^x^mm^m. 
zrwimx-bh. 

[06] 04<O^XrA$(l«a5O«W}iW2r*t7O- 
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[02] 



#£fB$/iflta(00:02:00) 
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27 
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